Oxidative nuclease activity of ferromagnetically coupled mu-hydroxo-mu-propionato copper(II) complexes [Cu3(L)2(mu-OH)2(mu-propionato)2] (L=N-(pyrid-2-ylmethyl)R-sulfonamidato, R=benzene, toluene, naphthalene).
Three doubly-bridged, trinuclear copper(II) compounds with hydroxo and carboxylato bridges, (infinity)(1)[Cu(3)(L1)(2)(mu-OH)(2)(mu-propionato)(2)](1), [Cu(3)(L2)(2)(mu-OH)(2)(mu-propionato)(2)(DMF)(2)] (2) and (infinity)(1){[Cu(3)(L3)(2)(mu-OH)(2)(mu-propionato)(2)]} [Cu(3)(L3)(2)(mu-OH)(2)(mu-propionato)(2)(DMF)(2)]} (3) [HL1=N-(pyrid-2-ylmethyl)benzenesulfonylamide, HL2=N-(pyrid-2-ylmethyl)toluenesulfonylamide, HL3=N-(pyrid-2-ylmethyl)naphthalenesulfonylamide], have been synthesized and characterized. 1 is built from [Cu(3)(L1)(2)(mu-OH)(2)(mu-propionato)(2)] clusters. Each unit contains three copper(II) with two different coordination environments: the terminal centers are square-base pyramidal whereas the central copper is square planar. 2 presents a similar square-base pyramidal geometry in the terminal centers, but the central copper is six-coordinate. 3 shows an unusual 1D coordination polymer comprised of two distinct building blocks: one similar to that found in 1 and the other similar to that found in 2. The magnetic susceptibility measurements (2-300K) reveal a ferromagnetic interaction between the Cu(II) ions with J values of 76.0, 55.0, and 48.0cm(-1) for 1, 2, and 3, respectively. Emission spectroscopy, thermal denaturation, viscosimetry and cyclic voltammetry show an interaction of the complexes with DNA through the sugar-phosphate backbone. All three Cu(II) complexes were found to be very efficient agents of plasmid DNA cleavage in the presence of ascorbato or mercaptopropionic acid. Both the kinetics and the mechanism of the cleavage reaction have also been examined.